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BACKGROUND OF THE INVENTION 

Category of the Invention 
[0002] The present invention relates to the machine translation technology of documents, in 
particular a technology for supporting the correction by human being of a document translated 
by machine, 

Description of the Related Art 

[0003] Recently the performance of machine translation has remarkably improved, and in 
particular it can be said that machine translation exceeds translation by human being in speed. 
However, when comparing machine translation with translation by human being in accuracy, 
translation by human being is still far better than machine translation although the difference has 
narrowed, 

[0004] Utilizing such a feature of machine translation, a translation service of providing high- 
quality translation in a short time is commonly used by firstly translating documents by machine 
and then having a human being correct the translated document. 

[0005] In the correction work of this translation service, a translator corrects translation errors 
and rewrites unclear portions by collating a sentence translated by machine with its original 
sentence one by one. In this case, the translator corrects the translated sentence by operating a 
mouse, a keyboard and the like. Specifically, for example, the translator selects some word to 
be corrected in the translated sentence displayed in a display device and inputs a new 
translation word to replace a translation word to be corrected from the keyboard. 
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[0006] Some recent machine translation systems are provided with a function to support 
such corrections of a translator For example, when such a translation word to be corrected in 
the translated sentence is selected, a list of translation word candidates for the translation word 
that have not been selected in the machine translation is displayed, and by selecting an 
appropriate translation word from the fist, the correction can be completed. Since in this case, 
labor needed for a translator to input the appropriate translation word can be omitted, the 
correction efficiency of a translated document can be improved. 

[0007] However, if a lot of translation word candidates that have not been selected in the 
machine translation exist, a translator must search for the appropriate translation word among 
the translation word candidates in the above-mentioned correction support, which sometimes 
prevents the reduction of time needed to select them in this work. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to improve the efficiency of the correction by 
human being of a document translated by machine, 

[0009] The system in one aspect of the present invention translates an original document 
The system comprises a translation unit translating an original sentence by selecting each 
translation word one by one from a plurality of translation words matching each word composing 
an inputted original sentence one by one, and combining the selected translation words, a vetee 
speech recognition unit selecting a word matching inputted pronunciation from a plurality of 
translation words that correspond to the word and have not been selected by the translation unit 
and outputting the selected translation word as a result of the votee- speech recognition, and a 
correction unit correcting the sentence translated by the translation unit, using the translation 
word outputted by the vetee -speech recognition unit. 

[0010] According to this configuration, if a translator (human being) instructs the system to 
replace some word of a sentence translated by machine with another translation word, another 
word of the sentence that is not instructed to be corrected can also be automatically replaced 
with a translation word matching the replacement of the translation word of the sentence. 
Therefore, labor needed for a translator to correct can be reduced. 

[0011] The system in another aspect of the present invention translates an original 
document. The system comprises a translation unit translating an inputted original sentence, a 
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translation word input unit inputting another translation word for another translation word of the 
sentence when replacing some translation word of a sentence translated by the translation unit 
with another translation word, and a correction unit re-translating the whole sentence using the 
translation word inputted by the translation word input unit when the part of speech of the new 
translation word inputted by the translation word input unit differs from that of the old one of the 
sentence to be replaced with the new translation word when correcting, 

|0012] According to this configuration, if a translator instructs the system to replace some 
translation word of a sentence translated by machine with another translation word, another 
translation word of the sentence that is not instructed to be replaced can also be automatically 
replaced with another new translation word matching the replacement of the translation word of 
the sentence, Therefore, labor needed for a translator to correct can be reduced. 

[0013] The system in another aspect of the present invention translates an original 
document. The system comprises a translation unit translating a sentence composing an 
original document, a correction unit correcting a sentence translated by the translation unit, and 
a category determination unit determining the category of the topic of the sentence, based on 
contents corrected by the correction unit. Thus, when translating a non-translated sentence 
composing the original document, a translation word that is frequently used in a category 
determined by the category determination unit is used with priority. 

[0014] According to this configuration, the accuracy of machine translation can be improved, 
and as a result, labor needed for a translator to correct can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more apparent from the following detailed description when 
the accompanying drawings are referenced, in which: 

Fig. 1 A shows the first basic configuration of the translation system implementing the 
present invention; 

Fig. 1B shows the second basic configuration of the translation system implementing the 
present invention; 

Fig. 1C shows the third basic configuration of the translation system implementing the 
present invention; 

Fig. 2 shows the detailed configuration of the translation system implementing the 
present invention; 
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Fig. 3A is a flowchart showing the contents of a control process performed by a CPU; 
Fig, 3B is a flowchart showing the contents of a machine translation process; 
Fig, 3C is a flowchart showing the contents of a first correction supporting process; 
Fig. 4 is a flowchart showing the contents of a second correction supporting process; 
Fig, 5 is a flowchart showing the contents of a third correction supporting process; 
Fig. 6 is a flowchart showing the contents of a fourth correction supporting process; 
Fig, 7 is a flowchart showing the contents of a fifth correction supporting process; and 
Fig. 8 shows examples of computer-readable storage media on which a program is 
recorded. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[001 5] Firstly, Figs. 1A, 1 B and 1C are described. These drawings show the basic 
configurations of the translation system implementing the present invention. 

[0016] Fig. 1 A shows the first basic configuration of the translation system implementing the 
present invention. Fig. 1 A shows a system for translating an original document. 

[0017] The translation unit 1 translates an original sentence by selecting each translation 
word one by one from a plurality of translation words matching each word composing an 
inputted original sentence one by one and combining the selected translation words. 

[0018] The vetee -speech recognition unit 2 selects a translation word matching inputted 
pronunciation from a plurality of translation words that correspond to the word and have not 
been selected by the translation unit, and outputs the selected translation word as a result of the 
votee -speech recognition. 

[0019] The correction unit 3 corrects the translated sentence by the translation unit 1 , using 
the translation word outputted by the vetee -speech recognition unit 2. 

[0020] According to this configuration, a translator can replace the inappropriate translation 
word of a sentence translated by the translation unit 1 with an appropriate translation word only 
by pronouncing the appropriate word. Furthermore, since the target of vofee -speech recognition 
conducted by the vofee-speech recognition unit 2 is restricted to a translation word composing 
an original sentence, a recognition rate higher than that targeting an unspecific word can be 
obtained. 
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[0021] The above-mentioned first basic configuration of the translation system implementing 
the present invention can further comprise a translation word dictionary file storage unit storing 
a translation word dictionary file in which each word of an original sentence and its translation 
words is related and registered, and an extraction unit extracting a translation word related to 
each word composing an original sentence inputted by the translation unit from the translation 
word dictionary file. In this case, the translation unit 1 selects each translation word to be used 
to translate a sentence one by one from a plurality of translation words extracted by the 
translation word extraction unit, and the vetee -speech recognition unit 2 selects a word matching 
inputted pronunciation from a plurality of translation words that are extracted by the translation 
word extraction unit and have not been selected by the translation unit 1 Thus, the same 
operation effect as described above can be obtained. 

[0022] The above-mentioned first basic configuration of the translation system implementing 
the present invention can also further comprise an instruction input unit instructing the system 
whether to correct some translation word composing a sentence translated by the translation 
unit 1 or to correct the whole translated sentence, In this case, when an instruction to correct the 
whole sentence translated by the translation unit 1 is inputted to the instruction input unit, the 
vetee -speech recognition unit 2 divides information expressed by inputted pronunciation and 
selects a translation word matching each segment of divided information from a plurality of 
translation words that correspond to the word composing the translated sentence and have not 
been selected by the translation unit 1 . 

[0023] According to this configuration, when a translator determines that a sentence 
translated by the translation unit 1 is inappropriate as a whole, the correction of the whole 
sentence is collectively conducted instead of correcting it in units of translation words. In this 
case, since if a translator inputs a notice indicating that the translator's pronunciation is directed 
to a sentence, vetee- speech recognition is conducted in the assumption that a recognition target 
is a sentence, higher recognition accuracy can be obtained compared with a case where no 
such a notice is given. 

[0024] In the above-mentioned first basic configuration of the translation system 
implementing the present invention, when a translation word that corresponds to some 
translation word of a sentence to be replaced and has not been selected by the translation unit 
1 includes a translation word related to that outputted by the vetee -speech recognition unit 2, the 
correction unit 3 can also correct the sentence translated by the translation unit 1, using the 
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translation word that has not been selected by the translation unit 1 and is outputted by the 
vetee- speech recognition unit 2. 

[0025] According to this configuration, only if a translator instructs the system to replace 
some translation word of a sentence translated by the translation unit 1 with another translation 
word, another translation word of the sentence that is not instructed to correct can also be 
automatically replaced with a translation word matching the replacement. Therefore, labor 
needed for a translator to correct can be reduced. 

[0026] In the above-mentioned first basic configuration of the translation system 
implementing the present invention, when the part of speech of the translation word inputted by 
the translation word input unit differs from that of some translation word of a sentence to be 
replaced when correcting the sentence, the correction unit 3 can also re-translate the whole 
sentence inputted by the translation unit 1 , using the translation word inputted by the vefee 
speech recognition unit 2, 

[0027] In this configuration, if the part of speech of a translation word after correction differs 
from one before correction when a translator instructs the system to replace some translation 
word of a sentence translated by the translation unit 1 with another translation word, the system 
determines that there has been an error in the analysis of an original sentence conducted by the 
translation unit 1 and re-translates the sentence, using the translation word after correction. 
According to this configuration, only if a translator instructs the system to replace some 
translation word of a sentence translated by the translation unit 1 with another translation word if 
the part of speech of a translation word after correction differs from that before correction, the 
sentence can be automatically translated, using the translation word. Therefore, labor needed 
for a translator to correct can be reduced. 

[0028] In this case, when the part of speech of a translation word outputted from the vetee 
speech recognition unit 2 coincides with that of a translation word before correction, being a 
target to be replaced when correcting the sentence, the correction unit 3 can also partially 
replace some translation word of a sentence translated by the translation unit 1 with the 
translation word outputted by the velee -speech recognition unit 2, Since a translated sentence is 
partially corrected thus if the part of speech of a translation word after correction coincides with 
that of a translation word before correction, time needed to correct can be reduced compared 
with a case where re-translating a whole sentence. 
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[0029] The above-mentioned first basic configuration of the translation system implementing 
the present invention can also further comprise a category determination unit determining a 
category to which the topic of an original sentence inputted to the translation unit 1 belongs, 
based on the contents corrected by the correction unit 3. in this case, the translation unit 1 uses 
with priority a translation word frequently used in a category determined by the category 
determination unit when translating a newly inputted original sentence. 

[0030] In this configuration, information indicating to which category the translation word 
corrected by the translator, of a sentence translated by the translation unit 1 belongs, to a 
economical/financial category, a communication technological category, a legal category or the 
like, is obtained, and a sentence is translated using a translation word used in the category with 
priority in its translation conducted later by the translation unit 1 . Thus, the accuracy of machine 
translation by the translation unit 1 can be improved. 

[0031] In this case, the system can further comprise a translation word category information 
file storage unit storing a translation word category information file in which information 
indicating a category in which such a translation word of an original sentence is frequently used. 
In this case, the category determination unit determines a category in which the translation word 
of a translated sentence used when the correction unit 3 corrects the sentence translated by the 
translation unit 1, is frequently used, based on information registered in the translation word 
category information file. Therefore, the same operation/effect as described above can be 
obtained. 

[0032] Fig. 1 B shows the second basic configuration of the translation system implementing 
the present invention. Fig. 18 also shows a system for translating an original document. 

[0033] A translation unit 4 translates an inputted original sentence. 

[0034] A translation word input unit 5 inputs another translation word to replace a translation 
word used in a sentence translated by the translation unit 4. 

[0035] A correction unit 6 re-translates a whole sentence translated by the translation unit 4, 
using another translation word inputted by the translation word input unit 5 when the part of 
speech of another translation word inputted to the translation word input unit 5 differs from that 
of some translation word of the sentence to be replaced with when correcting the sentence. 
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[0036] In this configuration, if the part of speech of a translation word after correction differs 
from that before correction when a translator instructs the system to replace some translation 
word of sentence translated by the translation unit 4 with another translation word, the system 
determines that there is an error in the analysis of an original sentence conducted by the 
translation unit 4, and re-translates the sentence using the translation word after correction. 
According to this configuration, only if a translator instructs the system to replace some 
translation word of a sentence translated by the translation unit 1 with another translation word 
when the part of speech of a translation word after correction differs from that before correction, 
the sentence can be automatically translated using the translation word. Therefore, labor 
needed for a translator to correct can be reduced. 

[0037] In the second basic configuration of the translation system implementing the present 
invention, when the part of speech of a translation word inputted to the translation word input 
unit 5 coincides with that of a translation word before correction, being a target to replace some 
translation word of a sentence when correcting a sentence, the correction unit 6 can also 
partially replace the translation word of the sentence translated by the translation unit 4 with 
another translation word inputted to the translation word input unit 5. 

[0038] According to this configuration, when the part of speech of a translation word after 
correction coincides with that before correction, the translated sentence is partially corrected, 
Therefore, time needed to correct a sentence can be reduced compared with a case where re- 
translating a whole sentence. 

[0039] Fig, 1C shows the third basic configuration of the translation system implementing the 
present invention. Fig, 1C shows a system for translating a document. 

[0040] A translation unit 7 translates an original sentence composing a document. 

[0041] A correction unit 8 corrects the sentence translated by the translation unit 7. 

[0042] A category determination unit 9 determines a category to which the topic of an original 
sentence belongs, based on the contents corrected by the correction unit 8. 

[0043] In this configuration, when translating a non-translated original sentence composing a 
document, the translation unit 7 uses with priority a translation word frequently used in the 
category determined by the category determination unit 9. 
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[0044] In this configuration, information indicating to which category the translation word of a 
sentence translated by the translation unit 7 that is corrected by a translator, belongs, to an 
economical/financial category, a communication technological category, a legal category or the 
like, is obtained and then a translation word used in the category is used with priority when the 
translation unit 7 translates the sentence. Thus, the accuracy of machine translation by the 
translation unit 7 can be improved, and as a result, labor needed for a translator to correct can 
be reduced. 

[0045] The above-mentioned third basic configuration of the translation system implementing 
the present invention can also further comprise a translation word category information file 
storage unit storing a translation word category information file in which information indicating a 
category in which such a translation word frequently used in an original sentence is registered. 
In this case, the category determination unit 9 determines a category in which the translation 
word of a translated sentence that is corrected by the correction unit 8 is frequently used, based 
on the information registered in the translation word category information file. Thus, the same 
operation/effect as described above can also be obtained, 

[0046] Alternatively, it can also further comprise a translation word dictionary file storage unit 
storing a translation word dictionary file in which each word used in an original sentence and its 
translation word are related and registered and information indicating a category in which such 
translation word is frequently used, In this case, the translation unit 7 translates a non-translated 
original sentence composing a document, using a translation word that corresponds to the word 
of an inputted original sentence, of a plurality of translation words registered in the translation 
word dictionary file and using information indicating that such a translation word is frequently 
used in the category determined by the category determination unit 9 registered in the 
translation word dictionary file. Thus, the same operation/effect as described above can also be 
obtained. 

[0047] Next, Fig, 2 is described. Fig. 2 shows the detailed configuration of the translation 
system implementing the present invention. The system comprises a CPU (central processing 
unit) 11, ROM (read-only memory) 12, RAM (random-access memory) 13, a hard disk device 
14, a votee -speech input unit 15, an operation input unit 16, a display device 17 and an 
input/output device 18, which are all connected to each other through a bus 19 and between 
which data is transmitted/received. 
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[0048] The CPU 11 takes charge of the operation control of the entire translation system, 

[0049] The ROM 12 stores in advance a control program executed by the CPU 11 . The CPU 
11 controls the operation of the entire system by executing this control program. 

[0050] The RAM 13 temporarily stores a variety of data, and is used as work memory, if 
necessary, when the CPU 11 executes the control program stored in the ROM 12. 

[0051] The hard disk device 14 stores in advance a translation word dictionary file in which 
each word of an original sentence before translation and its translation word in the translated 
sentence are related and stored. This translation word dictionary file also stores information 
indicating the part of speech of each translation word and information indicating the strength of 
the relationship between them. Furthermore, the file stores information indicating a category in 
which each translation word is used when translating a sentence used in each category, such as 
an economical/financial category, a communication technological category, a legal category or 
the like when translating a sentence used in each category. 

[0052] Alternatively, instead of storing the above-mentioned control program in the ROM 12, 
the program can be stored in advance in the hard disk device. In this case, when this translation 
system is activated, the CPU 11 can control the operation of the entire translation system by 
reading this control program from the hard disk device 14, temporarily storing it in the RAM 13, 
and then reading/executing it. 

[0053] The veiee -speech input unit 15 obtains pronunciation inputted by a translator that 
translates sentences using this translation system, and converts the pronunciation into audio 
data, 

[0054] The operation input unit 16 comprises an input device, such as a keyboard, a mouse 
and the like, which a translator operates when translating sentences using this translation 
system. This unit 16 obtains the operation situation of these input devices. 

[0055] The display device 17 displays as instructed by the CPU 11 . For the display device 
17, a CRT (cathode ray tube), an LCD (liquid crystal display) or the like is used, 

[0056] The input device 18 receives information inputted from the outside, such as document 
data described in an original sentence to be translated, and transmits it to the CPU 11 or outputs 
it from the CPU 11, such as a translated sentence, as a result. For the input/output device 18, a 
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portable storage medium reading/writing device, such as a FD (flexible disk), a CD-ROM 
(compact disk ROM) a DVD-ROM (digital versatile disk ROM), an MO (magneto-optics) disk or 
the like, is used. An interface device exchanging input/output information between the 
translation system device 18 and another device through a communication network can also be 
used as the input/output device 18, Furthermore, a printer device printing the contents of an 
output from the CPU 11 on paper can also be used as the input/output device 18. 

[0057] The configuration of the translation system shown in Fig. 2 is that of a standard 
computer system. Therefore, such a computer can also implement the present invention, 

[0058] Next, the control process of the CPU 1 1 in the translation system shown in Fig, 2 is 
described. Each of the following processes is realized by the CPU 11 executing a program for 
controlling this translation system, 

[0059] Firstly, Figs. 3A, 3B and 3C are described, Figs. 3A, 3B and 3C are flowcharts 
showing the contents of the control process of the CPU 11 Translation is conducted by the CPU 
11 performing the processes shown in 3A, 3B and 3C, 

[0060] Firstly, the flowchart shown in Fig. 3A f being a main flow, is described, 

[0061] Firstly, in step S101, an original sentence, being a translation target, is obtained. In 
this process, data representing an original sentence that is inputted to the input/output device 18 
is temporarily stored in the RAM 13, 

[0062] In step S102, machine translation is conducted. Fig, 3B is a detailed flowchart 
showing the contents of this machine translation process, which is described later 

[0063] In step S103, correction support is conducted. Fig. 3C is a detailed flowchart showing 
the contents of this correction supporting process, which is also described later. When the 
process in step S103 is completed, this main flow terminates, 

[0064] Next, the flowchart showing the contents of the machine translation process in step 
S102 is described. 

[0065] Firstly, in step S111 , an original sentence is analyzed and is broken down into words. 
In this process, the original sentence represented by the data stored in the RAM 13 in step 
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S101 is broken down into words. This analysis of an original sentence is conducted using a 
publicly known analyzing method, such as a morphological analysis or the like. 

[0066] In step S112, a translation word matching each word is obtained from a translation 
word dictionary. In this process, a translation word dictionary file stored in the hard disk device 
14 is referenced, and one or more translation words matching each word that is obtained by 
analyzing the original sentence in step S111, are obtained from the translation word dictionary 
file. 

[0067] In step S113, a sentence is translated by combining the translation words. In this 
process, firstly, each translation word to be used is selected from the translation words obtained 
in step S112. For this selection method of a translation word, a method publicly known in the 
category of a machine translation technology can be used. For example, the statistical data of 
previous translation is registered in the translation word dictionary file in advance, and a 
translation word most frequently selected in translation is selected. Then, by combining the 
translation words selected in this process, a translated sentence is generated. For this 
translation word combining process, a method publicly known in the category of a machine 
translation technology can also be used, 

[0068] In step S114, the translated sentence is displayed. In this process, an instruction to 
display the sentence translated in step S112 is given to the display device 17, and the display 
device 17 displays the translated sentence according to this instruction. 

[0069] When the process in step S114 is completed, the process in step S102 terminates, 
and the process returns to the flowchart shown in Fig. 3A. 

[0070] Next, a flowchart showing the contents of the correction supporting process in step 
S103 shown in Fig. 3C is described, According to this method for supporting the correction of a 
sentence translated in this process, a translator can replace the inappropriate translation word 
of a translated sentence with an appropriate one only by pronouncing the appropriate word. 

[0071] Firstly, in step S121, it is determined whether correction should be conducted. In this 
process, a translator using this translation system sees a sentence translated by machine that is 
displayed on the display device 17, and determines whether this translated sentence is correct. 
Then, the translator performs an operation indicating whether correction should be conducted 
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on the operation input unit 16, based on this determination. The CPU 11 determines whether to 
conduct correction, based on the contents of this operation on the operation input unit 16. 

[0072] If the determination in step S121 is yes, that is, correction should be conducted, the 
process proceeds to step S122. If the determination in step S121 is no, that is, correction need 
not be conducted, the process proceeds to step S127. 

[0073] In step S122, it is determined whether pronunciation is inputted. In this process, it is 
determined whether the voice- speech input unit 15 has obtained the translator's pronunciation 
representing a translation word. Until this determination becomes yes, that is, it is determined 
that the pronunciation is inputted, the process in step S122 is repeated. 

[0074] In step S123, the pronunciation is recognized, and data representing the translator's 
pronunciation outputted from the vofee -speech input unit 15 is analyzed. Then, the pronounced 
contents of the translator are specified. 

[0075] in step S124, a translation word matching the pronounced contents of the translator is 
selected from all translation words obtained from the translation word dictionary file in the 
above-mentioned machine translation process. In this process, the contents that are 
pronounced by the translator and are specified in step S123 are compared with the pronounced 
contents of each of all translation words that are obtained from the translation word dictionary 
file stored in the hard disk device 14 in step S112 shown in Fig, 3B and that are related to each 
word composing an original sentence, and a translation word most closely related with the 
contents that are pronounced by the translator and are specified in step S123 is selected. Since 
the recognition target of the vetee- speech recognition conducted in the preferred embodiment is 
limited to a translation word related to each word composing the original sentence thus, a 
recognition rate higher than that of the votee -speech recognition that targets an unspecific word 
can be obtained. 

[0076] In step S125, the translated sentence is corrected. In this process, firstly, the word 
related to the translation word selected in step S 124 is obtained from the translation word 
dictionary file stored in the hard disk device 14. Then, the translation of the word is deleted from 
the translated sentence displayed on the display device 17, and a new sentence is translated by 
combining the translation word newly selected in step S124 and the remaining translation words 
of the translated sentence. Thus, the translator can correct the translated sentence without an 
instructing operation to specify a translation word needed to correct in a sentence translated by 
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machine that is displayed on the display device 17. The translated sentence after correction is 
displayed on the display device 17. 

[0077] In step S126, it is determined whether correction is completed. In this process, a 
translator using this translation system sees the translated sentence after correction that is 
displayed on the display device 17 and determines whether this translated sentence is correct. 
Then, the translator performs an operation indicating whether correction should be further 
continued on the operation input unit 16, based on this determination. The CPU 11 determines 
whether correction is completed, based on the contents of this operation on the operation input 
unit 16. Alternatively, if the translator vocally expresses his intention of whether to further 
continue his correction and the CPU 11 vocally recognizes the contents of the pronunciation, the 
CPU 11 can recognize the intention of the translator, 

[0078] If the determination in step S126 is yes, that is, correction should be terminated, the 
process proceeds to step S127. If the determination in step S126 is no, that is, correction should 
be continued, the process returns to step S122 and the above-mentioned process is repeated. 

[0079] In step S127, the translated sentence is outputted. In this process, data representing 
the translated sentence currently displayed on the display device 17 is transmitted to the 
input/output device 18. Then, the input/output device 18 records the data in a variety of storage 
media, and prints the translated sentence on paper or transmits it to another device on the 
communication network. 

[0080] When the process in step S1 27 is completed, the process in step S103 terminates, 
and the process returns to the flowchart shown in Fig, 3A. 

[0081] If the CPU 11 performs the above-mentioned processes, translation can be conducted 
using this translation system. An actual translation process using this translation system is 
described below using an example of translation from English to Japanese. 

[0082] It is assumed that an original sentence, being a translation target, is "I saved money." 

[0083] Firstly, the machine translation process in step S102 is performed. In step S1 12 it is 
assumed that the following translation words are obtained from the translation word dictionary 
file stored in the hard disk device 14. 

T Ffjj (reads 'watash?) 
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"save" 5 j (reads 'sukuu') 

"save" rjnltii^Sj (reads 'setuyaku suru') 

"save" r^#f5j (reads 7?ozon sun/) 

"money" r^j (reads '/cane') 

[0084] Here, it is also assumed that the original sentence "I saved money" is translated into a 
Japanese sentence, r®f±&8r#Cofcj by the process in step S113, and r%kit&&$k<ott] is 
displayed on the display device 17, If a translator sees this translated sentence, determines that 
correction is needed and gives an instruction to correct it operating the operation input unit 16, 
the determination in step S121 becomes yes, and a correction supporting process starts. 

[0085] Then, when the translator pronounces 'setsuyaku shita\ the veiee- speech input unit 
15 obtains this pronunciation, and the vofee- speech recognition process in step S123 is 
performed. Then, in step S124, of the translation words obtained in step S112, 

r&J , rife 5 J , , rj£#i-5j and r^fej , m^ir^l , the translation word 

most closely related to the translator's pronunciation is selected. 

[0086] Then, in step S125, the old translation word r$fc 5 j of an original word "save" is 
deleted from the translation candidates of a translated sentence, and a translated 
sentence, ^Ut^k&Wtf] bfcj is generated using the translation words, 

f$£j » rfL$j1~6j and T^j . Thus, correction is completed, and an appropriate translation 
is outputted. 

[0087] Next, another example of the control process of the CPU 1 1 in the translation system 
shown in Fig. 2 is described, 

[0088] Fig. 4 is a flowchart showing the contents of the second correction supporting process 
in step S103 shown in Fig. 3A, In this process, a whoie sentence is collectively corrected, 
instead of correcting a sentence in units of translation words like the above-mentioned 
correction supporting process when a translator determines that a sentence translated by 
machine is inappropriate as a whole- In order to distinguish a correction supporting process to 
be described below from that shown in Fig. 3C, the above-mentioned correction supporting 
process shown in Fig. 3C is called as the first correction supporting process. 
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[0089] In Fig. 4, the same reference numerals are attached to the same process steps as 
those of the first correction supporting process shown in Fig. 3C> and their descriptions are 
omitted here, 

[0090] As known when comparing Fig. 4 with Fig. 3C, in the flowchart shown in Fig, 4, a 
determination process in step S131 is inserted between steps S123 and S124 of the flowchart 
shown in Fig. 3C, and the process in S132 or S133 is performed based on the result of this 
determination, instead of the process in S124 or S125, respectively. These processes are 
described below. 

[0091] In step S131 following the voioe- speech recognition process in step S123 T it is 
determined whether the translator's pronunciation is directed to a whole translated sentence to 
be corrected. In this process, the translator performs an operation indicating whether the 
translator's pronunciation is directed to a whole translated sentence to be corrected on the 
operation input unit 16. Then, the CPU 11 determines the translator's pronunciation is directed 
to a whoie translated sentence to be corrected, based on the contents of the operation 
performed on the operation input unit 16. 

[0092] If the determination in step S131 is yes, that is, the translator's pronunciation is 
directed to a whole translated sentence to be corrected, the process proceeds to S132. If the 
determination in step S131 is no, that is, the translator's pronunciation is directed to a 
translation word to be corrected, the process proceeds to S124, and after that the same process 
as shown in Fig. 3C is performed. 

[0093J In step S132, a plurality of translation words matching the translator's pronounced 
contents are selected. In this process, the pronunciation of each of all translation words that are 
obtained from the translation word dictionary file stored in the hard disk device 14 in step S112 
shown in Fig. 3B and are related to the word composing an original sentence is compared with 
a part of the translator's pronounced contents, and a translation word which is most closely 
correlated to the part of the translator's pronounced contents and whose correlation with the 
part of the translator's pronounced contents exceeds a predetermined value, is selected. In this 
case, no translation word which is most closely correlated to the part of the translator's 
pronounced contents and whose correlation with the part of the translator's pronounced 
contents exceeds a predetermined value exists, the comparison is conducted again by shifting 
the range including the part of the pronounced contents to be compared. If a translation word 
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whose correlation with the part of the translator's pronounced contents exceeds a 
predetermined value exists, the translation word is selected. If such a translation word is 
selected, the same comparison and selection is applied to a part of the remaining part of the 
translator's pronounced contents to be compared. By repeating such a comparison and 
selection, all the translation words of the corrected translated sentence pronounced by the 
translator are selected. 

[0094] In step S133, a translated sentence is generated. In this process, a new sentence is 
translated by combining the translation words selected in step S132, The translated sentence 
after correction is displayed on the display device 17. 

[0095] When the process in step S1 33 is completed, the process proceeds to 31 26, and after 
that the same process as shown in Fig. 3C is performed. 

[0096] As described above, by notifying this translation system of the fact that the translator's 
pronunciation is directed at a sentence, a translator can perform the votee- speech recognition 
process of a sentence. Therefore, higher recognition accuracy can be obtained compared with a 
case where no such notification is conducted. 

[0097] Actual translation conducted by the CPU 11 in the correction supporting process 
shown in Fig. 4 is described below using an example of translation from English to Japanese. 

[0098] It is assumed that an original sentence to be translated is 'Time flies like an arrow" 
and that a result translated by machine in step S102 is a proverb f$t$k$K<Dta bj . However, 
in this example, it is also assumed that rB#J|fi£;&* £f t ^ h £ J is more appropriate from the 
viewpoint of the context of an original document In this case, it is also assumed that the 
following words are registered in the translation word dictionary file stored in the hard disk 
device 14: 

"time" TB^j (reads 'toW) 

"fly" r *J (reads ^ae 7 ) 

"like" r#j#-efc5j (reads l sukidearu } ) 

"arrow" T^j (reads ya s ) 

'Time flies like an arrow"... ^B^tuLj (reads 1 kouinn ya no gotosht) 
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[0099] In this case, a translator pronounces 'tokihae wa ya ga sukidearu' and further notifies 
the system of the fact that this pronunciation is directed to the whole corrected translated 
sentence operating the operation input unit 16. Then, the CPU 11 determines that the 
determination in step S131 is yes. In step S132 t the CPU 11 selects translation 
words, t ril| j , F^j and ^J^^:h^>i , based on the translator's pronounced 
contents, and in step S133, a translated sentence, fBf jgii^^S?^ J is generated. 

[00100] Next, Fig. 5 is described. Fig. 5 is a flowchart showing the third correction supporting 
process in step S103 shown in Fig. 3A. In this process, if an instruction to replace some 
translation word of a sentence translated by machine with another one is given, a new sentence 
is generated by machine using the different translation word. 

[00101] In Fig. 5, the same reference numerals are attached to the same process steps as 
those of the first correction supporting process shown in Fig. 3C, and their descriptions are 
omitted here, 

[00102] As known when comparing Fig. 5 with Fig. 3C, in the flowchart shown in Fig. 5, the 
process in step S125 of the flowchart shown in Fig. 3C is replaced with a process in step $141. 
This process is descried below. 

[00103] After a translation word matching the translator's pronounced contents is selected 
from all translation words obtained from the translation word dictionary file in the above- 
mentioned machine translation process of step S124, in step S141, a new translated sentence 
is generated by machine. 

[00104] In the process of step S141 , firstly, translation words to be used are selected from 
translation words obtained in step S112 as in step S113 shown in Fig. 3B. In this case, if 
information indicating that some translation word is closely related to another one selected in 
step S124 is stored in the translation word dictionary file, the translation word is selected with 
priority. Then, a new translated sentence is generated by combining the translation words 
selected in this process. 

[00105] When the process in step S141 is completed, the process proceeds to step S126. 
After that, the same process as shown in Fig. 3C is performed. 
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[00106] By the above-mentioned process, a new translated sentence in which the translation 
word other than the corrected one are also replaced with ones matching the corrected 
translation word, is generated by machine only if a translator instructs the system to replace 
some translation word of a sentence translated by machine with another translation word. 
Therefore, labor needed for a translator to correct can be reduced. 

[00107] Actual translation by the correction supporting process of the CPU 11 shown in Fig. 5 
is described below using an example of translation from English to Japanese. 

[00108] It is assumed that an original sentence, being a translation target, is "The bank cut 
interest rates" and a sentence translated by machine in step S102 is 

[00109] In this case, it is assumed that the following translation words are registered in 
advance in the translation word dictionary file stored in the hard disk device 14 r and that 
information indicating that translation words, f^fjjj and r^Tlffcj are closely related, 
that is, they are frequently used together, is also registered. 

"bank" r^ffj (reads L ginkou') 

"cut" T^J5J (reads 'kirn 7 ) 

"cut" WTff£j (reads 'kirisagerU) 

Interest" rpiPjfcj (reads 'kyoumf) 

"rate 13 r^j (reads 'ritsu') 

Interest rate" T^fljj (reads l kinri) 

[00110] In this case, when a translator pronounces ( kinn\ the votee -speech input unit 15 
obtains this pronunciation and votee -speech recognition is conducted in step S123. Then, in 
step $124, a translation word most closely related to the translator's pronunciation, r^fijj is 
selected from the translation words obtained in step S112, 

WfJ . T^O-SJ , WTtfSj , mm , T*J and r^ffjj . 

[00111] Then, in step S125, the old translation words, rpusfcj and T^j for the word of the 
original sentence, "interest rate" that have been related to f<fefljj are deleted from translation 
candidates of the sentence. Then, in step S141, a translation word r^j «j T(f SJ is selected 
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with priority in place of rtgj § j as the translation word of a word "cut" , since information 
indicating that the translation word rtju Tff 5j is closely related to the translation word 
r^^ijj , is registered in the translation word dictionary file. Then, a new translated sentence, 
rUff f^fiJ&r^U 9 Tlf fcj is generated using the translation words selected thus, 
(^fijj and r^rj *) T*f 5>J , and the translation word r$|fjj . Thus, correction is completed, 
and an appropriate translated sentence is outputted. 

[00112] Next, Fig. 6 is described below. Fig. 6 is a flowchart showing the contents of the fourth 
correction supporting process in step S103 shown in Fig, 3A, In this process, if the part of 
speech of a translation word after correction differs from one before correction when an 
instruction to replace some translation word of a sentence translated by machine with another 
translation word is given, it is regarded that there is an error in the analysis of an original 
sentence conducted in machine translation, and a new translated sentence is generated by 
machine using translation words after correction, 

[00113] In Fig. 6, the same reference numerals are attached to the same process steps as 
those of the first correction supporting process shown in Fig, 3C, and their descriptions are 
omitted here. 

[00114] As known when comparing Fig. 6 with Fig, 3C, in the flowchart shown in Fig. 6, a 
determination process in step S151 is inserted between the steps S124 and S125 of the 
flowchart shown in Fig. 3C, and based on this determination, a process in step S152 is 
performed instead of the process in step S125. This process is described below, 

[00115] After a translation word matching the translator's pronounced contents is selected 
from all translation words obtained from the translation word dictionary file in the above- 
mentioned machine translation process of step 3124, in step S151, it is determined whether the 
part of speech of the selected translation word differs from that of the translation word to be 
corrected. In this process, the part of speech of the translation word selected in step S124 is 
obtained by referring to the translation word dictionary file. Furthermore, the part of speech of 
the old translation of the word, in a previously translated sentence is also obtained by referring 
to the translation word dictionary file. Then, it is determined whether both parts of speech are 
different. 
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[00116] If the determination of step S151 is yes, that is r the part of speech of the translation 
word selected in step S124 differs from that of the translation word to be corrected, the process 
proceeds to step S1 52, If the determination in step S1 51 is no, that is, the part of speech of the 
translation word selected in step S124 coincides with that of the translation word to be 
corrected, the process proceeds to step S125. After that, the same process as shown in Fig. 3C 
is performed. 

[00117] in step S152, a new translated sentence is generated by machine. 

[00118] In step S152, as in step S113 of Fig, 3B, firstly, translation words to be used in a 
translated sentence are selected from the translation words selected in step S112. In this case, 
the translation word selected in step S124 is selected with priority. Then, a new translated 
sentence is generated by combining the translation words selected in this process, 

[00119] When the process in step S152 is completed, the process proceeds to step S126. 
After that, the same process as shown in Fig, 3C is performed. 

[001 20] By the above-mentioned process, even if the part of speech of a translation word after 
correction differs from that of a translation word before correction, when a translator instructs the 
system to replace some translation word of a sentence translated by machine with another 
translation word, a new sentence can be translated by machine using the translation word. 
Therefore, labor needed for a translator to correct can be reduced. 

[00121] Actual translation by the correction supporting process of the CPU 11 shown in Fig, 6 
is described below using an example of translation from English to Japanese. 

[00122] In this example, it is assumed that an original sentence to be translated is "Time flies 
like an arrow" as in the second correction supporting process, and that although a sentence 
translated by machine in step S102 is WJ|^(7) r s t t J , actually 

rB#!BMi£cJ&s£f§ § J is more appropriate from the viewpoint of the context of an original 
document. In this case, the English words and their Japanese translations that are registered in 
the translation word dictionary fife stored in the hard disk device 14 are the same as those in the 
second correction supporting process. It is also assumed that the translation word dictionary file 
stores information indicating that the part of speech of the translation word r#f £ 5 J is 
an adjective verb and information indicating that the part of speech of r<Z) t j in the 
translation word r^pt^co r b L J that corresponds to the word like" is an adjective. 
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[001 23] In this case, a translator pronounces 'sukidearu', the vefee -speech input unit 1 5 
obtains this pronunciation, and vo^speech.recognition is performed in step S123. Then t in 
step S124, the translation word most closely related to the translator's 
pronunciation, r#F% T?S><5 j is selected from the translation words previously obtained in step 

S112, rs#j t r«j , rsf^^fcsj , r&j and ryt&jnoZku . 

[00124] Then, in step S1 51 T both the part of speech of the translation word 
r#jp#Tfe&J and the part of speech of rcor"i: Lj in the translation word 
tyt$k$K(D £ t Lj that corresponds to the word like" can be obtained by referring to the 

translation word dictionary file, and it is determined whether both parts of speech are different. 

in this example, since they are a verb and an adjective, that is, they are different, the 

determination in step S151 is yes, and the process proceeds to step S152. Thus, 
r#f £ X+fo%> j is selected in place of $(D £ t Lj , and a translated sentence 
FH#fett^?$W^^fc£j is generated also using translation words, f l%j and r^j . 

Thus, correction is completed and an appropriate translated sentence is outputted. 

[00125] Next, Fig, 7 is described below. Fig. 7 is a flowchart showing the contents of the fifth 
correction supporting process in step S103 shown in Fig. 3A. In this process, the accuracy of 
machine translation is improved by obtaining information indicating in which category the 
translation word of a translated sentence, corrected by a translator is used in an 
economical/financial category, a communication technological category or a legal category, and 
by translating a sentence using with priority a translation word frequently used in such a 
category in machine translation conducted later 

[00126] In Fig, 7, the same reference numerals are attached to the same process steps as 
those of the first correction supporting process shown in Fig. 3C, and their descriptions are 
omitted here. 

[00127] As known when comparing Fig. 7 with Fig. 3C, in the flowchart shown in Fig. 7, the 
processes in step S161 and 162 are performed following the process of step S127 in the 
flowchart shown in Fig. 3C. These processes are described below. 

[00128] In step S161 following the process in step S127 of outputting a translated sentence, 
information indicating a category to which the corrected translation word belongs is obtained. In 
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this process, a category to which the translation word previously selected in step S124 belongs 
is obtained from the translation word dictionary file stored in the hard disk device 14, 

[00129] In step S162, a translation word that belongs to the category obtained in step S161 is 
with priority selected. In this process, firstly, information indicating the category obtained in step 
S161 is stored in the prescribed area of the RAM 13, and in succession, the machine translation 
process shown in Fig. 3B is performed. In this machine translation process, when selecting a 
translation word in the sentence translation process of step S113, this information stored in the 
RAM 13 is referenced and a translation word used in the category obtained in step S161 is 
selected with priority, 

[00130] When this process in step S162 is completed, the process in step S103 terminates, 
and the process returns to the flowchart shown in Fig. 3A. 

[00131] By the above-mentioned process, a sentence is translated using with priority a 
translation word frequently used in such a category, such as an economical/financial category, a 
communication technological category, a legal category or the like when a translator corrects the 
translation word of a translated sentence in machine translation later, and the accuracy of 
machine translation is improved. Therefore, labor needed for a translator to correct can be 
reduced, 

[00132] Actual translation by the correction supporting process of the CPU 11 shown in Fig, 7 
is described below using an example of translation from English to Japanese. 

[00133] In this example, it is assumed that an original sentence to be translated is 'The bank 
cut interest rates", and that its translated sentence is corrected according to a translator's 
instruction to use a translation word r^f ij j and a new translated sentence 

r<ftfrfit&?U£r#J 9 Ttf ft} is obtained. In this case, it is also assumed that information 
indicating that the translation word r&fijj is used in an economical /financial category is 
registered in the translation word dictionary file stored in the hard disk device 14. 

"Japan" TH^cj (reads { nihori) 

"relax" r y y y $ 5 J (reads 'rirakkusu sum') 

"relax" llot^J (reads 'kanwa suru') 

"regulation" TOJj (reads l kisoku 1 ) 
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"regulation" r&ftijj (reads ( ki$e?) 



[00134] It is also assumed that a subsequent original sentence to be translated is "Japan 
relaxed regulations," In this case, it is also assumed the following translation words are in 
advance registered in the translation word dictionary file stored in the hard disk device 14 and 
that information indicating that of these translation words, translation words 

r$Hfni~<5 j and r^$ijj are frequently used together is registered. Furthermore, it is assumed 
that information indicating that the translation word for "interest rate", r&fij j is frequently used 
together with them is also registered, 

[00135] In this case, in step S161 , a category to which a corrected translation word 

JJ j belongs is checked, and information indicating that this translation word belongs to an 
economical/financial category is obtained from the translation word dictionary file. Then, in step 
S162, the obtained information is stored in the prescribed area of the RAM 13. Then, when 
translation words are selected in the sentence translation process in step S113 of the machine 
translation of "Japan relaxed regulations" later, the translation words that are frequently used in 
the economical/financial category, r|f|p-f5j and tj&fflj , have priority over 

r V y v $ J and r^gijj , and are selected, based on the stored contents of the RAM 
13. Then, a new translated sentence, r H JfltMM&Wn Ufcj s which is more appropriate 
than f 0 ^^y^^tfej Js generated using the translation words selected thus, 

rMfn~f§] and r^fijj , and a translation word Tg^j , Thus, correction is completed, and 
appropriate translation is outputted. 

[00136] By generating a control program for enabling a computer to execute the same process 
as conducted by the above-mentioned CPU 11 of the translation system in the preferred 
embodiment of the present invention and by enabling the computer to read/execute the control 
program, the present invention can be implemented by a general-purpose computer. 

[00137] Alternatively, by storing such a control program in a computer-readable storage 
medium and enabling a computer to read/execute the program, the present invention can be 
implemented by the computer 

[00138] Examples of computer-readable storage media on which is recorded such a control 
program are shown in Fig, 8, 
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[00139] As shown in Fig- 8, for the storage medium, a memory 22, such as a ROM (read-only 
memory) built in a computer 21 or externally attached to it, or a portable storage medium 
memory 23, such as a FD (flexible disk), an MO (Magneto-optical disk), a CD-ROM (compact- 
disk read-only memory), a DVD-ROM (digital-versatile-disk read-only memory) or the like, can 
be used. The storage medium can also be a storage device 26 of a computer that is connected 
to the computer 21 through a communication network 24 and functions as a program server 25. 
In this case, the control program is implemented by transmitting a transmission signal obtained 
by modulating a carrier wave with data signals representing the control program from a program 
server 25 through the communication network, being a transmission medium, and by enabling 
the computer 21 to demodulate the transmission signal and to reproduce the control program. 

[00140] Although several preferred embodiments of the present invention have been so far 
described, the present invention is not limited to the above-mentioned preferred embodiments, 
and a variety of improvements and modifications are also possible. 

[00141] As described above, according one aspect of the present invention, to translate an 
original sentence, the processes of translating an inputted original sentence by selecting each 
translation word one by one from a plurality of translation words corresponding to each word 
composing the original sentence and combining the selected translation words as a result of 
machine translation, selecting a translation word matching inputted pronunciation from a 
plurality of translation words that correspond to the word but have not been selected by the 
translation unit and outputting the selected translation word as a result of the votee- speech 
recognition, and correcting the sentence which is the result of the machine translation, using the 
translation word which is the result of the votee -speech recognition are performed. 

[00142] With above configuration of the present invention, a sentence in which other 
translation words not instructed to correct are also replaced with other appropriate translation 
words can be automatically generated only if a translator instructs the system to replace some 
translated word of the sentence translated by machine with another one. Therefore, labor 
needed for a translator to correct can be reduced. 

[00143] Alternatively, according to another aspect of the present invention, to translate an 
original sentence, the processes of translating an inputted original sentence, determining 
whether a part of speech of another translation word to be inputted to replace a translation word 
of a translated sentence differs from a part of speech of the translation word to be replaced with 
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another translation, and retranslating the whole original sentence, using the inputted translation 
word if the part of speech of another translation word to replace differs from the part of speech 
of a translation word before correction to be replaced are performed, 

[00144] With above configuration of the present invention, the whole sentence is re-translated 
using the inputted translation word and a new translated sentence can be automatically 
generated using the new translation word only if a translator instructs the system to replace 
some translated word of the sentence translated by machine with another one when the new 
translation word after correction differs from that of the old one before correction. Therefore, 
labor needed for a translator to correct can be reduced, 

[00145] Alternatively, according to another aspect of the present invention, to translate an 
original sentence, the processes of determining a category to which a topic of the original 
sentence belongs, based on corrected contents of an original sentence composing a previously 
translated document, and translating the original sentence using with priority a translation word 
frequently used in the category when translating a non-translated sentence composing the 
document by machine are performed, 

[00146] With above configuration of the present invention, the accuracy of the correction by 
human being, of a sentence translated by machine can be improved, and as a result, labor 
needed for a translator to correct can be reduced. 

[00147] The present invention is suitable for the use in a system for supporting document 
translation. 
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ABSTRACT OF DISCLOSURE 



TRANSLATION SYSTEM SYSTEM AND METHOD OF SUPPORTING TRANSLATION OF A 

DOCUMENT 

This system comprises a translation unit translating an inputted original sentence by 
selecting each translation word one by one from a plurality of translation words corresponding to 
each word composing the sentence and combining the selected translation words, 
speech recognition unit selecting a translation word matching inputted pronunciation from a 
plurality of translation words that correspond to the word and have not been selected by the 
translation unit, and outputting the selected translation word as a result of the votee ^speech 
recognition, and a correction unit correcting the sentence translated by the translation unit, 
using the translation word outputted from the votee -speech recognition unit 
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